Abstract : The effect of large dose ascorbic acid supplementation on hepatotoxicity and altered immunological parameters in alcoholics without apparent liver disease was investigated.
Introduction
Alcoholism is a major, worldwide health problem. The damage caused to hepatic cells by alcohol abuse can be attributed to alcoholic metabolites and alteration in immunological functions-5). We have seen evidence of hepatic cell damage with concomitant changes in certain immunological parameters in alcoholics6). We observed elecated serum GGT activity and decreased serum albumin levels in alcoholics, which is indicative of hepatocellular damage. The changes in immunological parameters included increased serum immunoglobulin levels and T cell numbers and decreased B cells in the peripheral circulation. Alcohol and its metabolites are hepatotoxic and the resulting damage possibly sensitizes T cells leading to further liver damage. In man on ingestion, ascorbic acid enters the body pool of ascorbic acid and the excess is efficiently excreted in the form of urinary ascorbic acid, dehydroascorbic acid and oxalate28). The dehydroascorbic acid content of blood is negligible in normal subjects, but in certain infectious diseases dehydroascorbic acid can accumulate in blood and tissures, sometimes producing toxic effects29,30). As little is known about ascorbic acid and dehydroascorbic acid levels in alcoholics, we measured the level of ascorbic acid and dehydroascorbic acid in chronic alcoholics without overt liver disease during the course of mega ascorbic acid therapy.
In this study we investigated the possible protective effect of large doses of ascorbic acid on alcohol induced hepatotoxicity and altered immunological parameters in alcoholics without apparent liver disease.
Materials and Methods
Sixteen male habitual drinkers aged between 30-50 years, with similar socio-economic backgrounds and with a history of 5-15 years of alcohol abuse were chosen for the study. Due to the difficulty in obtaining chronic alcoholics without serious signs of liver damage, only sixteen subjects completed the study. Only those alcoholics were selected whose GGT values were higher than normal, thereby confirming hepatic damage6) . Sixteen normal controls of the same age group and similar socioenconomic background were used in the study.
After the initial tests, the subjects were treated orally with ascorbic acid at a dose of 3 grams per day, in three divided doses, for one month after which various parameters were measured according to standard protocols6). Patients continued drinking during the whole period of ascorbic acid supplementation. Informed consent was obtained from each subject. Quantitation of GGT activity in serum was carried out by Szasz method31). Serum total protein was determined by the Biuret method and serum albumin by the dye binding method32). Serum was fractionated for different types of proteins by standard electrophoretic methods32). Immunoglobulins were measured by the immunodiffusion technique33). The percentage of E. rosette forming cells was determined in reference to total lymphocytes following standard protocol and with minor modifications as outlined earlier6), The T and B cell ratio of peripheral blood was measured by the nylon wool fibre column separation technique35). Plasma ascorbic acid and dehydroascorbic acid levels were determined by 2,6-dichlorophenol indophenol titration. The 2,4-dinitrophenyl hydrazone method was utilized for the determination of leucocyte ascorbic acid and dehydroascobic acid level36).
The Students t Test was used to determine statistical significance37). A p value of less than 0.05 was considered significant.
Results
GGT activity in serum : The initial GOT values in the alcoholic subjects ranged between 42-81IU/l.
Ascorbic acid supplementation reduced the elevated level of GOT in the alcoholics significantly (P< .025) towards normal values (Table 1) . Interestingly the ascorbic acid therapy increased the serum albumin level towards normal from a mean value of 46% to 52% (Table 1) . There was little change in the total protein level as a result of 
Discussion
These results show that ascorbic and therapy of alcoholics partially restores the serum Normally the level of blood ascorbic acid is higher than dehydroascorbic acid. In the alcoholic subjects the level of blood ascorbic acid decreased and simultaneously the level of dehydroascorvic acid increased ( Table 2) . Accumulation of dehydroascorbic acid in the blood of alcoholics might be a net effect of an increased rate of oxidation of ascorbic acid to dehydroascorbic acid and a decreased breakdown of dehydroascorbic acid. The oxidation of ascorbic acid when catalyzed by free cupric ion produces 1 mole of hydrogen peroxide per mole of dehydroascorbic acid39). The toxic effects of H2O2 and free radicals are likely to affect different cell types including hepatocytes and immunoreactive cells.
Thus it seems that liver being the site of ascorbic acid metabolism has profound influence on the good health and functioning of different cell types including immunocompetent cells.
Ascorbic acid supplementation is a promising therapy for the treatment of liver damage and impaired immunity in alcoholics.
